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action. If its concentration (pressure) diminishes or increases
at constant volume, then this change must be taken account
of in regard to its influence upon the effectiveness of a ray absorp-
tion. Such a case would be represented by the ozonization of
oxygen mixed with emanation at constant volume, where the
ozone formed was being continuously absorbed by mercury. In a
mixture of gases, a simple case is presented by electrolytic hydro-
gen and oxygen; the product water is condensed and nothing
changes in the gas phase except the pressure. More complicated
cases arise when the products of reaction remain in the gas phase,
as in NH3 decomposition. Not only does, the question of reverse
reaction then present itself, but also that of an indirect effect
of the products in rendering the radiation effective for the pri-
mary reaction. Furthermore, in the case of mixtures one may
inquire whether only one component is activated or more, and
what the effect of a foreign gas will be in the mixture. These
and other similar questions are natural ones from the kinetic
standpoint. But before they can be attacked it is necessary to
develop a general kinetic equation for the influence of emanation
on gas systems as a function of the pressure, which is in turn
itself a function of the rate of reaction, dependent upon the
quantity of emanation, its rate of decay, the size of the vessel
and other factors.

41. Development of General Kinetic Equation for the Action
of Emanation When Mixed with Gases in Small Vol-
umes.

The following equations were developed by Lind1 from the
standpoint of ionization, but the final general form, equation
(3), is equally valid for the influence of emanation without any
reference to ionization.

If N be the number of pairs of ions formed in a time in-
terval t,

dN/dt = 3 x 3.72.1010.Et.2A104.p.i.P/76D.             (1)

in which 3 x 3.72.1010 is the number of a particles emitted per sec-
ond by 1 curie of emanation in equilibrium with Ra A and C,
Et is the emanation in curies at any time, 2.4.104 is the number
of pairs of ions formed per cm. by each a particle along the

*S. C. Lind, Journ. Pty/8. Chem., 16, 571; 591-4  (1912).
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